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at 211° C., and the conversion from the « to the p variety is reversible. alloy forms long white needle-shaped crystals with rounded contours, while the crystals of Au2Pb are larger, rhombic, and well-formed, thus easily distinguishable from the other constituents. Of the two compounds, Au2Pl> is the more brittle.
The appearance of three series of intermediate crystals in the case of the-gold-lead alloys is particularly remarkable, and it distinguishes the latter from the neighbouring and analogous systems in the Periodic Table.
Au - Tl, Au - Bi, Ag - Pb and Cu - Pb.
All alloys containing less than 70 per cent, of gold solidify below a red heat.
In alloys containing 45 per cent. Pb three structural elements are observable—viz., (1) primary crystals of gold occurring in irregular forms ; (2) the compound Au2Pb, which is almost completely surrounded by gold crystals ; and (3) a eutectic. Alloys with 45 to 72 per cent, lead do not show primary gold crystals, but large crystals of Au2Pb are plainly visible in the section. These crystals are surrounded by a eutectic composed of the two compounds, AugPb and AuPb2. From 72 to 85 per cent, lead primary AuPb2 crystals separate, and afterwards merely solid solutions of gold in pure lead.
The alloys, which are all brittle, range in colour from pale yellow through greenish-yellow to bluish-white. All are formed with expansion.
Considerable attention has been paid to the influence of small proportions of lead, bismuth, and tellurium on the chemical and physical properties of gold.1 It is known that small quantities of lead increase the brittleness of gold considerably, and particularly is this the case with coinage alloys, 0-02 per cent, of lead being sufficient to cause cold-shortness.2 In pure gold 0*15 per cent, of lead produces slight brittleness. None of the earlier observations resulted in any clear statement upon the significance of these mechanical effects and their relationship to the internal structure of the metal; but it is proved that even with the very small percentages of lead, certain heterogeneous constituents (see Gold-bismuth alloys) appear in the structure, to which is attributed the rapid decrease in ductility and tensile strength of these alloys.
The vapour of lead, like that of bismuth, is absorbed by gold, making it brittle.3
In the smelting of lead ores,4 the molten lead, which is formed in the incandescent mass, acts as a very efficient collector of any precious metals which may happen to be in the original ore. This mixture 6i lead, gold, and silver, called " base bullion," is collected in the Arent's syphon, or may be tapped from the furnace. Almost the whole of the gold may be collected in this manner, but only a proportion of the silver. Together with the base bullion, there are ako formed in the lead-smelting furnaces matte (containing lead, copper, iron, and other metals in the form of sulphides), speiss (in which the iron and arsenic are gathered), and slag. In copper smelting, the copper
1 Hatchett, Phil. Trans., 1803, p. 43; Roberts-Austen, Phil. Trans., 1888, A, 179, 339; ibid., 1896, A, 187, 417;  Heycock and Neville, J. Cfiem. JSoc., 1892, 61, 909; Andrews, Engineering, 1898, 66, 541; Jefferson and Arnold, ibid.. 1896,  61, 176; T. K. Rose, 33rt£ Ann. Report of the Mint, 1902, p. 73.
2 Rose, loo. cit.                                       '                   s Hatchett, loc. cit.
* For the extraction of gold from its ores by smelting with lead, see Collins, Metallurgn of Lead, 2nd edition. work on, the influence of small quantities of iron on the properties of gold, see Hatchett, Joe. fiit.^. and Werthehn, Pogg. Annalen, Ergzbd. 1848, 2, 73.
